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TABLE 3 
POTENTIAL RESOLUTION OF THE COSMIC INFRARED 

BACKGROUND 

Spitzer 74% 59% 18% 
L~exs~h-e~ '  1 S P . ~ B %  93% 58% 1 

; ~ V S T ~  99% - - 
[ SAFIR 100% 99% 94% 1 

NOTE. - (a) Using the CIB value from Lagache 
et  al. (2004) and using the limiting flux using t he  
SDC limit an$ assuming confusion-limited surveys. 
(b) This l~ypothesis might not be valid for Herschel 
and JWST. 
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apecies Wavelength [pm] n 1~~182) f (Arp220) Diagnostic Utility 

Ionized Gas Fine Sirtrctzrre Lines 

0 IV 25.9,54.9 Primarily AGN 
S IV 10.5 2.1 (-5) 
Ne I1 12.3 1.2 (-3) 7.5 (-5) Probes gas density and 
Ne 111 15.6,36.0 2.05 (-4) UV field hardness in 
S 111 18.7, 33.5 1 .O (-3) 7.3 (-5) star formation HI1 

Ar 111 21.83 9.1 (-6) regions. 
0 I11 51.8, 88.4 1.3 (-3) 

N 11 122,205 2.1 (-4) Diffuse HI1 regions 

Nezitral Gas Fize Structure Lines 

Si I1 34.8 1.11-3) 7.71-5) Densitynndtemperatureprobes 
0 I 63.1, 145 2.2 (-3) 6.8 (-5) (abs) of photodissociated-neutral 
C I1 158 1.6(-3) 1.3(-4) gas interface betweer 

6.2 (-6) 1.2 (-5) regions and molecular clouds. 
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Imaging Fourier-Transform BLISS - -  r 
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Have flight heritage with Herschel 
SPIRE (Swinyard, Griffin) 

many problems solved 
--> broadband beam splitter 

Instrument backgrounds must be 
lower --> optics colder 

Detector NEP are achievable with 
today's devices 

Could start construction on a 
sensitive far-IF? FTS today! 
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The bulk of the cosmic far-IR background light will soon be resolved into its individual I 

: 

sources with Spitzer, Astro-F, ~erschel, and submrn I mm ground-based cameras. The . _  i I 
r sources will be dusty galaxies-at z - 1-4. Their physical conditions and processes in E 

these galaxies are directly , probed . . .  . , with, moderate-resolution spectroscopy from 30 prn to 
? mm. 

, - 

The combination of large cold telescopes with sensitive direct detectors is now at hand, 
offering the potential for mid-far-lR spectroscopy at the background limit (BLISS). The 
capability will allow routine observations of even modest high-redshift galaxies in a 
variety of lines. SPICA and US probe-class missions are excellent candidates for 

i 

operation within the decade, leading the way for SAFIR. 

An imaging Fourier-Transform system is a good match to present-day detector 
I 

technology. j 

* ,  

i The most efficient broadband instrument uses a grating spectrometer with NEP-10-20 
detectors., T . .+ , 

:. 

Classical grating spectrometer architectures are prohibitively large for far-IR 
5 ,  

wavelengths, and new architectures such as WaFl RS are required. 
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